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Reproductive biology of Oreochroniis nioticus (L.) (Pisces:
Cichlidae) in the Nyanza Gulf of Lake Victoria
J. E. OJIJOK, KMFRI P.O. Box 1881, Kisunn Kenya
Abstract: The reproduction of Nile tilapia, Oreochromis niloticus (L.), was studied
from June 1998 to February 1999 in the Nyanza Gulf of Lake Victoria. Length at
maturity was reached at 28-30 cm TL for females and 32-34 cm TL for males. Males
were more abundant in length classes >36 cm TL. The gonadosornatic index (GSJ) was
low from July to October and high in the spawning period (December to February).
Introduction.
The Nile tilapia, Oreochrornis niloticus (L.) was introduced in Lake Victoria in the
195 Os. Since then it has increased to become the most dominant in the tilapia fishery
(Ogutu-Ohwayo 1990). Presently it is the third most important commercial fish species
in Lake Victoria.
There is limited information on annual reproduction and gonadal patterns, as well as
spawning times of O. niloticus (Lowe (McConnell) 1959; Welcomme 1967; Fryer & lles
1972). No systematic study of gonadal changes has been made in O. niloticus supported
by data on gonad weight, gonad histology and an assessment of externa] factors (such as
light, rainfall and temperature) on these patterns. The present work studies the
reproductive and gonadal patterns using changes in gonad weight and histology.
This report covers the period June 1998 to February 1999 and is based on gonad weight
and occurrence of maturity stages. Work on gonad histology is yet to be completed.
Materials and methods
Fish samples were collected using both seine and trawl nets. Total length (TL, nearest
cm) and total weight (nearest g) were measured and the gonads were weighed with an
accuracy of 0.01 g. Maturity stages were assessed using a modified Nikoiski scheme
Nikolski 1963). Gonado-somatic index (GS., was calculated as follows:
GSI (Weight of ovary / Weight of fish) x 100
In the female fish, a small, cross-sectional piece of the ovary was weighed and placed in
Bouin's fixative for histological processing. The remainder was placed in Gilson's fluid
to be used later for making quantitative estimates of the number of oocytes in each ovary
and for data on oocyte diameter disiiibutions.
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Results
Length-weight relations/i ¡p
The length-weight relationships were:
Males: W= 0.013 x L 3.13 r2 = 0.99, n = 536
Females: W0.0l2xL3b r2=0.97, n=351
As a t-test revealed no significant difference between the two sexes, the data were
pooled and the resulting overall L - W relationship is described by the equation:
W= 0.0128 X L j.14 r2 0.98, n 887
Size at first maturity
The length at first maturity is defined as the minimum length at which the gonadal
development has advanced to at least stage IV in 50% of individuals. The smallest
mature male O. niloticus was a fish of 26.2 cm U while the smallest mature female
was 24.3 cm TL. Fifty percent maturity for males was reached at 32-34 cm TL and
for females at 28-30 cm TL.
Sex ratio
In June, December, February and March, there were significant differences from 1:1
with more males than females. The overall sex ratio for the 1344 fish sampled was
significantly different from 1:1 (Table 1). The proportion of females declined above 36
cm TL and none of the 26 0. niloticus above 50 cm. TL was female.
Monthly cycle in gonad weight.
The weights of the testes and ovaries as percentages of body weight were calculated
on a monthly basis (Fig. 1), In male fish of 12 cm and over, the highest mean GSI in
the study occurred in February 1999. The GSI was lowest from June to August 1998.
Thereafter, GSI rose to a peak in November and fell slightly in December 1998 and
January 1999. Peak GSJ for females was in January and February. Females showed
the same pattern as males from June to October 1998.
Mont/il r occurrence of gonad maturity stages.
The proportion of each maturity stage occurring as a percentage of the total number of
gonads in each month for males and females is plotted in Figure 2. There was a drop in
the proportion of mature fish between July and September. From October to January,
there were more fish in stages IV and V, indicating gonad development. Spent fish
(stage VI) were found mainly in November and January.
Discussion
The variation in the relative condition factor and monthly variation in gonad weight
showed spawning took place between June and July. From July to September, both
males and females had their owest GSI. From September, development of the gonads
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occurred in both sexes, reaching a peak in January for females and February for males.
Most ripe fish were recovered between November and February and brooding females
were also encountered. There was a slight drop in GSI for males between November
and January, due to the presence of large number of spent males.
External factors triggering reproductive activities, such as macro-climatic factors are
now being addressed.
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Figure 1. Gonado-soinatic indices ± SD for male and female O. niloticus between
June 1998 and March 1999.
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rfLblC 1. MonthLy variation in sex ratio in O. niloticus in the Nyanza Gulf. *
significant at 5 % level
Month No. of
males
No. of
females
M:F
June98 80 56 1.43:1 4.235*
July 18 29 0.62:1 2.574
August 40 25 1.60:1 3.462
September 17 18 0.94:1 0.029
October 35 33- 1.06:1 0.059
November 46 33 1.39:1 2.139
Deceinhei 108 . 74 1.46:1 6.352*
Jaivary99 107 93 1.15:1 0.980
February 107 60 1.78:1 13.228*
March 231 134 1.72:1 25.778*
Tota! 789 555 1.42:1 40.741*
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Figure 2. Percentage of O. niloticits at maturity stages Ito Vi from June 1998 to ebruary
1999.
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